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In previous papers (1, 2) the calcium, inorganic phosphorus, choles- 
terol, and lipoid phosphorus foundin the blood of rabbits as they were 
received from  the  dealer were compared with  results  obtained  for 
animals living under laboratory conditions.  The difference in mean 
values, in the variations that occurred, in the trends of the curves, 
and in  the chemical relationship seemed to warrant the conclusion 
that all of these substances were affected by light.  Since it had been 
found that calcium and inorganic phosphorus are affected by various 
types  of  light  environment  (3),  it  seemed desirable  to  extend  the 
observations which had been made for the purpose of determining 
whether cholesterol and lipoid phosphorus were also affected by light 
and to study the action of a  wider range of light conditions.  The 
comparisons were made with complete exclusion of light, continuous 
exposure to light supplied by Cooper Hewitt lamps, exposure to diffuse 
filtered sunlight of variable intensity, and exclusion of light interrupted 
by brief periods of exposure to ultra-violet light.  The results of these 
experiments will be reported in the present paper. 
Materials and Method. 
In  the  experiments  presented,  3  animal  rooms  with  similar environmental 
conditions other than those of lighting were employed.  One group of 10 animals 
which may be designated as the open laboratory group, were kept in a well lighted 
(sunlight), well ventilated room with a southern exposure. 
Two groups of 10 animals each were kept in a  room from which all light was 
excluded.  Other living conditions were the same as those of animals living in the 
open laboratory.  During the course of the experiment, beginning on Feb. 1, 1928, 
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one group of animals was exposed for an hour each day to the unfiltered radiations 
of a quartz-mercury arc lamp (80 volts, 4.2  amperes) at a distance of 4.5  meters. 
These animals shall be designated as the ultra-violet group.  The other  animals 
which remained in the dark room throughout the  experiment shall be designated 
as the dark group.  Both of these groups of animals received some light from two 
other sources.  For a brief period each day a 30 watt Mazda lamp was used in the 
dark room for cleaning cages, feeding, and making certain necessary observations. 
The animals were also exposed to diffuse filtered sunlight for a brief period once a 
week when they were brought into the laboratory for bleeding purposes. 
The fourth group of animals which shall be designated as the light group was 
kept in  a  room similar to  the  others with  sunlight excluded.  In  this room  a 
constant source of light was furnished by 13 Cooper Hewitt low pressure mercury 
arcs, Type P, in crown glass arranged in 3 superimposed rows on an iron frame 
placed in the center of the room.  The animals in individual cages were placed in 
racks on either side of and parallel with the mercury arcs at a distance of I meter. 
The average intensity of the light was calculated to be 2000 foot candles. 
The spectrogram of this type of mercury arc in crown glass shows that the range 
of light rays is from 3022 to 5790 ~ngstr~m units with the majority falling in the 
3650  and  5790  portion of the spectrum.  The  exposure to  the  Cooper  I-Iewitt 
mercury arcs was begun on Jan. 20,  1928. 
The doors of the cages were opened to permit free access of light but no depilatory 
measures were used for any group of animals, and  at no  time throughout  the 
experiment could there be demonstrated evidence of dermatitis, conjunctivitis, or 
any other inflammatory process which might be attributed to the action of either 
ultra-violet or Cooper Hewitt radiation. 
The temperature of the 3 rooms was satisfactorily maintained at 70 ° to 75°F. 
and the humidity of each Varied with that of the outside atmosphere. 
The animals selected for this experiment were all male rabbits of mixed grey 
and brown breeds from 6 to 8 months old.  They were sexually mature but had 
not yet attained their full growth.  All animals were caged separately and fed a 
uniform diet of hay, oats, and cabbage. 
The data presented in this paper are derived from experiments, the procedures 
of which were described in detail in a preceding paper (1). 
The  determinations  of  calcium  and  inorganic  phosphorus  of  blood  serum, 
cholesterol and  lipoid phosphorus  of the whole blood were made  on  the  same 
sample of blood.  Determinations were made, beginning on Jan. 5, 1928, at weekly 
or biweekly intervals until May 31, 1928, resulting in 15 recorded observations for 
the light, dark, and open laboratory groups; 14 observations were made on the 
ultra-violet group. 
In all text-figures and tables the lipoid phosphorus is calculated and presented 
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RESULTS. 
The results of the observations made in this experiment are pre- 
sented in the form of tabulated summaries, Tables I to VI, which are 
supplemented by a  series of graphs, Text-figs.  1 to  14.  The mean 
values contained in Tables I  to VI inclusive have been smoothed by 
A+2B+C 
the formula  4  and are presented in the graphs in terms of 
per cent variations from standard mean values, using for this purpose 
values obtained for animals living in the open laboratory throughout 
the year.  These results were reported in a  previous paper  (2)  and 
shall serve also as a  basis of comparison for certain ratio values ob- 
tained in the present experiment.  The average values for this group 
of animals were calculated to be for calcium 15.7, inorganic phosphorus 
4.65 rag. per 100 cc. of blood serum, and for cholesterol 58.2, lecithin 
118.4 rag. per 100 Cc. of whole blood.  Text-figs. 1 to 4 inclusive repre- 
sent the per cent variation of the 4  blood constituents; Text-figs. 5 
to 10 inclusive, the per cent variation of the 6 possible ratios of the 
same 4 blood constituents; and Text-figs. 11 to 14 inclusive, the dis- 
tribution of  individual  values  for  calcium,  inorganic  phosphorus, 
cholesterol, and lecithin. 862  BION[ETR¥  O:F  CALCIU~  ETC.~  IN  BLOOD.  III 
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TABLE  VI. 
Mean Values for Eack Group. 
I 
Group  I  Calcium  Phosphorus  Cholesterol  Lecithin  N 
....  ] 
Open laboratory ...... [ 15.3 -t-0.05  5.21  ~0.01  62.7 ~-0.45  124.0 =I=1.33  150 
Darkroom ...........  1 15.6 -4-0.05  4.83 -4-0.02  60.9 4-0.38  125.0 -4-1.55  150 
Light ................  1  15.5 -4-0.05  5.02 +0.02  59.8 -4-0.42  125.0 =hi.35  150 
Ultra-violet  ...........  1 15.3  +0.05 1 5.26 -4-0.04  65.9 ~0.51  120.0 -t-1.22  140 
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DISCUSSION  AND  CONCLUSIONS. 
Variation. 
Calcium.--The element calcium (Text-fig. 1) proved to be the most 
stable and least variable of the 4 blood constituents.  This was true 
for each of the 4 groups of animals. 
The trend of calcium in the blood serum of animals living in the 
open laboratory showed a gradual decrease from the beginning of the 
experiment on Jan.  5  until about Feb.  9.  Throughout the next 3 
weeks the calcium in this group of animals increased in amount until 
on Feb.  29 it  reached its  highest level.  From this high value the 
calcium decreased until about Mar. 20 at which time it had reached a 
more or less stable level which was maintained during the remaining 
2  months of the experiment. 
The animals living in the dark and those exposed to Cooper Hewitt 
light showed similar trends for the first 3 months of the experiment 
but exhibited a degree of variation as to the general levels of calcium 
metabolism.  These groups of  animals  showed first  an  increase  in 
calcium and then a rather rapid decline, reaching their minimum level 
at the same time as those animals living in the open laboratory, the 
dark group slightly lower,  and the light slightly higher than those 
living in the open laboratory.  From the low values of Feb.  9, the 
calcium of both groups of animals increased in amount, reaching their 
maximum on Feb.  29.  Throughout the initial period of the experi- 
ment, the animals in the dark room maintained a lower level of cal- 
cium than those exposed to the Cooper Hewitt light.  This difference, 
however, was reversed, and from Feb.  29 throughout the remaining 
time of the experiment, the animals living in the dark room maintained 
a higher level of calcium than any of the others, while the light group 
followed closely the trend of the animals living in the open laboratory. 
The animals exposed to ultra-violet rays showed first, a  slight in- 
crease of calcium and then a  decrease, this decrease occurring at  a 
time when the trend of calcium for the 3 other groups was on the in- 
crease.  The ultra-violet group reached its highest level of calcium 
on Mar. 6, this occurring at a time when the trend of all other groups 
was downward.  From this time until the end of the experiment, the 
calcium for the ultra-violet group continued to decrease. 872  BIOMETRY  OF  CALCIUM,  ETC.,  Ilq  BLOOD.  III 
During the last month of the experiment the 4 groups of animals 
exhibited 4 distinct levels for the calcium content of blood serum.  The 
animals living in the dark room had the highest amount of calcium, 
those exposed to  Cooper Hewitt'light ranking next with a  smaller 
amount, the third group, those animals living in the open laboratory 
with a  slightly lower amount of calcium than the light group, while 
the least amount of calcium during this last 4 weeks' period was found 
to be in the animals exposed to the ultra-violet light. 
Inorganic  Phosphorus.--The  inorganic  phosphorus  of  the  blood 
serum (Text-fig. 2)  ranked next to calcium with a  higher degree of 
variation.  This fact held true for each of the 4  groups of animals. 
The greatest variation occurred in the group of animals living in the 
open laboratory while the animals in the dark room showed the least 
variation.  The most abrupt changes in inorganic phosphorus were 
noted to occur in the blood serum of those animals that were exposed 
to ultra-violet light. 
Analyzing the curves for the individual groups, it will be noted that 
with the animals living in the open laboratory there occurred a gradual 
increase in inorganic phosphorus which reached its maximum amount 
on Feb. 16.  This gradual increase was not unlike that which occurred 
in the group of animals previously reported (2)  and it will also be 
noted that  this maximum occurred at  a  time when the previously 
reported group gave its minimum values, i.e., at about 6 weeks from 
the beginning of the experiment.  From this high value, the inorganic 
phosphorus in the serum of animals living in the open laboratory ex- 
hibited a gradual and uninterrupted decrease, reaching its lowest level 
on Apr.  12.  The last 3 determinations gave only slight increases in 
inorganic phosphorus over this minimum value. 
The animals exposed to Cooper Hewitt light showed the same initial 
rise in inorganic phosphorus as the animals living in the open labora- 
tory.  It will be noted, however, that at the beginning of the experi- 
ment the light group maintained a  decidedly lower level than those 
in the open laboratory, but the maximum values for the 2 groups of 
animals occurred at about the same time.  From this high point on 
Feb.  16, the inorganic phosphorus showed a  gradual decrease which 
continued until Apr.  12, the last 3  determinations giving increasing 
amounts over this minimum value.  At the beginning of the experi- ALVIN R.  HARNES  873 
ment the level of inorganic phosphorus for the light group was far 
below that of the open laboratory group, but this order was reversed 
on about Mar. 20, and from this time until the end of the experiment 
the light animals maintained a  higher level of inorganic phosphorus 
than those living in the open laboratory. 
Except for a slight decrease at the beginning of the experiment, the 
trend of inorganic phosphorus in the serum of animals living in the 
dark room was the same as that found in the light and open laboratory 
groups.  With the dark group the maximum value, which occurred 
Feb. 23, came 1 week later than the maximum of either the light or 
open laboratory groups.  From this high amount, the inorganic phos- 
phorus in the blood serum of the dark animals gradually decreased in 
amounts until about Apr. 9, when the minimum for the entire experi- 
ment was obtained.  It will be noted that the general level of inorganic 
phosphorus maintained by the dark group was below that of the light, 
and except for one determination, that of May 19, was far below the 
level maintained by the animals living in the open laboratory.  The 
animals living in the dark room showed the least variation. 
The inorganic phosphorus of the ultra-violet group exhibited trends 
and variations in a direction opposite to that of the 3 other groups of 
animals.  At the beginning of the experiment this group of animals 
gave the highest value but during the succeeding 4 weeks the inorganic 
phosphorus decreased, reaching its minimum on Feb. 21.  It may be 
noted that this continued decrease occurred over a period of time when 
the 3  other groups of animals were exhibiting trends of increasing 
amounts:  From  this  minimum,  the  ultra-violet  group  showed  a 
gradual increase in inorganic phosphorus and except for the 2 deter- 
minations on Mar.  10 and 20, reached their maximum on Mar.  30. 
This high value for the ultra-violet group was reached at a time when 
the 3 other groups had more or less stabilized at their respective mini- 
mum levels.  From this maximum, the inorganic phosphorus showed 
decreasing amounts for the 2 next determinations and was followed 
by increasing amounts for the 2 last examinations. 
During the last 10 weeks of the experiment, the 4 groups of animals 
maintained distinct levels of inorganic phosphorus, these levels being 
independent and except for one value found in the dark group, showed 
no overlapping.  The highest level of inorganic phosphorus was main- 874  •  BIOMETR¥  OF  CALCIUM,  ]~TC.~ IN  BLOOD.  III 
tained during the last 10 week period by the ultra-violet group followed 
in order by the light group and animals living in the open laboratory, 
with the dark group at the lowest level. 
Cholesterol.--The variability exhibited by the cholesterol (Text-fig. 
3) in the blood of the 4 groups of animals was practically the same as 
that of inorganic phosphorus. 
The group of animals living in the open laboratory showed a gradual 
decrease in cholesterol from the beginning of the experiment, reaching 
their minimum on Feb. 29.  This low value occurred at a time when 
animals living out of doors, i.e., just received from the dealer, were 
maintaining their maximum level of cholesterol for the entire year. 
From this minimum the cholesterol in the blood of the open laboratory 
group rapidly increased, the maximum value occurring on Apr.  19. 
The  2  last  determinations showed only a  slight decrease from this 
maximum value. 
At the beginning of the experiment the group of animals exposed to 
the Cooper Hewitt light showed the least amount of cholesterol, but 
during the last 10 weeks gave values which were only slightly less than 
those for the group living in the open laboratory.  The light group at 
the beginning of the experiment showed a gradual decrease in choles- 
terol which was followed by a slight increase during February, and a 
second decrease which reached its minimum on Feb. 29.  Throughout 
this entire period the light group showed the least cholesterol of any 
of the 4 groups.  During the remainder of the experiment the trend 
of cholesterol for this group of animals was upward, except for the 
one determination on Mar. 29, and a level below the open laboratory 
group was maintained until the last examination was made. 
The animals living in the dark room maintained a level of cholesterol 
which in general was between the values shown by the light and open 
laboratory groups, but during the last  4  weeks was just below the 
animals exposed to Cooper Hewitt light.  From the beginning of the 
experiment the cholesterol decreased until a  minimum was reached 
on Feb. 23.  This was followed by a gradual increase until Mar. 9 at 
which time a marked decrease in cholesterol was noted.  The follow- 
ing  determinations,  however,  gave  values  which  represented  the 
maximum for this group for the entire time of the experiment. 
The group of animals exposed to the ultra-violet light gave 2 values ALVIN R.  m~S  875 
for cholesterol at the beginning of the experiment which were slightly 
below that obtained for the group in the open laboratory.  The ultra- 
violet group then showed a  rapid increase in cholesterol, reaching a 
maximum for this period on about Feb.  14.  This increase occurred 
at  a  time when the cholesterol of all other groups was  decreasing. 
The trend of cholesterol following this high point was downward until 
Mar.  10  when it  reached its  minimum.  From this  minimum the 
cholesterol exhibited a very rapid increase which continued through- 
out the remainder of the experiment.  It will be noted that except 
for the 2 values at the beginning of the experiment and the one ob- 
tained on Mar. 20, the general level of cholesterol for the ultra-violet 
animals was markedly higher than that for any of the 3 other groups 
of animals.  For the last 6 weeks of the experiment, in the order of 
decreasing levels, the ultra-violet group ranked first; the group living 
in the open laboratory came next with practically  10 per cent less 
cholesterol; the light and dark groups followed with the light group 
slightly higher in cholesterol than the dark.  .~ 
Lecithin.--The  abruptness and  degree of yariation  proved to  be 
greater for lecithin  (Text-fig. 4)  than for  any of the 3  other blood 
constituents.  This fact held true for each of the .4 groups of animals. 
The animals living in the open laboratory, the dark and light groups, 
listed in the order of increasing values for lecithin at the beginning of 
the experiment, showed a decreasing trend which reached a minimum 
on Feb. 2.  From this point, the 3 groups exhibited a  rather abrupt 
increase in lecithin, the group living in the open laboratory reaching 
its maximum about Mar. 1 which was 10 days later than the maximum 
for the light or dark groups.  During the following 4  weeks, there 
occurred another decrease in  lecithin in  each of these 3  groups of 
animals which terminated with minimum values for the 3 groups on 
Mar. 10. 
During the last 8 weeks of the experiment, the 3 groups of animals 
showed a rapid increase in lecithin, the dark group showing the greatest 
amount throughout this period; the light group next with  slightly 
less;  and the open laboratory  group with the lowest level for  the 
3 groups. 
The animals exposed to the ultra-violet light maintained the highest 
level of lecithin during the first part of the experiment, but during the 876  BIOMETRY  OF CALCIUM,  ETC., IN BLOOD.  III 
last 8 weeks they were the lowest of the 4 groups.  Beginning with 
lecithin far below the 3 other groups  ~, the ultra-violet animals showed 
a  rapid increase which reached its maximum about  Feb.  21.  This 
occurred at a time when the 3 other groups were exhibiting decreasing 
trends.  From this high point, the lecithin decreased and reached a 
minimum about the  same time as  the light and dark  groups, this 
being the lowest point attained by the ultra-violet group throughout 
the experiment.  A slight increase in lecithin was found at the next 
examination, but this was followed by 2 determinations of decreasing 
values.  It will be noted that this decrease occurred at a  time when 
the 3 other groups exhibited their greatest per cent increase.  From 
this low level the lecithin in the ultra-violet group gradually increased 
and at the last determination was slightly higher than for the group 
living in the open laboratory or the group exposed to Cooper Hewitt 
light.  The general level of lecithin maintained by the ultra-violet 
animals throughout the last 8 weeks of the experiment, however, was 
markedly lower than that of the 3 other groups. 
Considering  the  calcium,  inorganic  phosphorus,  cholesterol,  and 
lecithin  throughout the  course  of the  experiment in  all  groups  of 
animals, it will be noted that the curves representing the trend of 
these 4 blood constituents may in general be divided into two periods. 
The first 8  weeks of the experiment showed the greatest degree of 
irregularity  in  trend  and  frequency of  variation.  This  period,  as 
suggested by Brown (3)  may be called the period of adjustment or 
accommodation to  changed  environment.  In  this  experiment  the 
period of accommodation  was about 2 weeks longer than that required 
by the group of animals previously reported (2) but this difference in 
time may be attributed to the difference of environmental conditions. 
The second period, comprising the last  8  weeks of the experiment, 
was  characterized  by  relative  stability.  During this last  8  weeks, 
each group of animals exhibited and maintained more or less distinct 
levels for each of the 4 blood constituents which can only be explained 
on the basis of differences in light environment, since all other factors 
for the 4 groups of animals were, as far as possible, the same. 
The  mean values  for  calcium,  inorganic phosphorus, cholesterol, 
and lecithin maintained by these 4 groups of animals over the entire 
period of the experiment are presented in Table VI.  These values ALVII,  I R. ~.Am,  ms  877 
show differences of the same general order as those indicated in the 
text-figures. 
Ratios. 
The  6  possible  combinations  of  calcium,  inorganic  phosphorus, 
cholesterol, and lecithin in the form of ratios are presented in Text-figs. 
5 to 10 inclusive.  In order that each group might serve as a control 
for the others all values were reduced to terms of a percentage devia- 
tion from a standard mean as explained above. 
Each of the 6 ratio text-figures is divisible into two sections as in 
the case of the curves showing the variations in the amounts of the 4 
substances.  The first period of some 8 weeks represents the period 
of  accommodation to  the  changed environment.  It  will be  noted 
here, as in the previous curves, that all ratios during the first 8 weeks 
exhibited wide degrees of variation and rather abrupt changes, and 
that it was not until the last 8 weeks of the experiment that any degree 
of stability was maintained by all groups of animals.  Since the true 
effect of the conditions studied is shown best by the results obtained 
during the last 8 weeks of the experiment, the discussion will be limited 
to this period. 
The most consistent and the highest calcium-inorganic phosphorus 
ratio  (Text-fig. 5) was maintained by the animals living in the dark 
room.  While both calcium and inorganic phosphorus showed a  cer- 
tain degree of variation during this period of the experiment, the ratio 
between  the  2  substances was  practically  constant.  A  change in 
relative position took place between the light and open laboratory 
animals during the last 5 weeks' period.  At the beginriing, the light 
group exhibited a  higher ratio of calcium-inorganic phosphorus, but 
fell slightly below the open laboratory groups after Mar.  22.  This 
change in ratio value was due primarily to the drop in inorganic phos- 
phorus of the animals in the open laboratory below that maintained 
by the light group. 
The lowest calcium-inorganic phosphorus ratio during this period 
of the experiment was maintained by the animals exposed to ultra- 
violet light.  This low ratio was due to both a  decrease in calcium 
and an increase in inorganic phosphorus.  The order into which these 
4  groups of animals aligned themselves with respect to the calcium- 878  BIOMETRY  OF  CALCIUM,  ETC.,  IN  BLOOD.  III 
inorganic phosphorus ratio was first, the animals living in the dark 
with the highest ratio; second, the open laboratory group; third, the 
light group; and fourth, the ultra-violet group with the smallest ratio 
value.  It will be noted that all values were lower than those for the 
standard group (3).  This was due mainly to a difference in calcium 
values. 
Stability in the lecithin-cholesterol ratios (Text-fig. 6) for all groups 
of animals did not occur until some 10 days after the calcium-inorganic 
phosphorus ratios had been established at more or less definite levels. 
The delay in lecithin-cholesterol stabilization was due chiefly to the 
variation which occurred in the cholesterol content of the blood during 
this period. 
The highest lecithin-cholesterol ratio was maintained by the animals 
living in the dark room.  At the beginning of the last 8 weeks' period, 
the ratio maintained by the light group coincided with that of the 
dark, but during the final 5 weeks, there was a  separation of the 2 
groups, the ratio of the light falling below that of the dark group. 
The animals living in the open laboratory showed the least varia- 
tion in the lecithin-cholesterol ratio.  With the beginning of the last 
8 weeks' period, this group gave ratio values below both the dark and 
light groups.  The final ratios were somewhat lower than that main- 
tained by either the light or dark groups. 
The animals exposed to the ultra-violet light maintained the lowest 
lecithin-cholesterol ratio.  This low value was maintained throughout 
the last 8 weeks.  Listing the 4 groups of animals in the order of the 
relative magnitude of the levels maintained, the animals in the dark 
room came just with the highest lecithin-cholesterol ratio; the light 
group second; the open laboratory group came third; and the ultra- 
violet animals fourth with the smallest ratio values.  The low position 
of the ultra-violet group was the result of the high cholesterol (Text- 
fig. 3) and the comparatively low lecithin values (Text-fig. 4) exhibited 
throughout this last 8 weeks' period. 
The  cholesterol-calcium ratios  (Text-fig.  7)  for  the  4  groups  of 
animals showed levels which were just the  reverse of the lecithin- 
cholesterol ratios.  The  ultra-violet groups maintained the  highest 
cholesterol-calcium ratio throughout the last 8 weeks; the open labora- 
tory group, except for the last value, came next with a slightly lower ALV~ R. ~S  879 
ratio; then the light group; and the animals in the dark with the lowest 
value for this period of the experiment. 
The ratio of lecithin to inorganic phosphorus (Text-fig. 8) was high- 
est in animals living in the dark room.  The light and open laboratory 
groups came next with a  slight decrease in ratio values, and it will 
be noted that at the time of the 2 last determinations these groups 
gave values which coincided. 
The ratio  of lecithin to inorganic phosphorus maintained by the 
ultra-violet group was markedly below that found in any other group 
of animals.  This low ratio was due mainly to a high inorganic phos- 
phorus, but the lecithin was also lower than in the other animals. 
The  cholesterol-inorganic phosphorus ratio  (Text-fig.  9)  showed 
marked delay in  stabilization with more overlapping of the trends 
than any of the other ratios.  This condition may be ascribed to the 
wide variation in cholesterol content of the whole blood than to the 
inorganic phosphorus which exhibited a much greater degree of stabil- 
ity and maintained a  definite separation of levels for each of the 4 
groups of animals. 
The animals living in the open laboratory gave the highest choles- 
terol-inorganic phosphorus ratio except for the last determination at 
which time these animals were the lowest of the 4 groups.  The ultra- 
violet group, which at the beginning of this period gave values below 
those for all other animals, came next with a slightly lower ratio; the 
final value, however, was slightly above that obtained for the 3 other 
groups. 
The animals in the dark room exhibited a  greater  stability with 
respect to their cholesterol-inorganic phosphorus ratio than the other 
groups of animals.  While at the beginning of this period the ratio 
values of the dark group were well above those of other animals, the 
subsequent increase was less than that of the open laboratory and 
ultra-violet groups, both of which rose to a higher level than the dark 
group.  At the last  determination, the ratio for the animals in the 
dark  coincided with that  found for  the light group.  The  animals 
exposed to  Cooper Hewitt  light maintained a  cholesterol-inorganic 
phosphorus ratio below that of the dark group throughout the experi- 
ment, except as pointed out, at the time of the last examination when 
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The results of the 6 ratio curves (Text-figs. 5 to  10) with respect 
to relative position of each group of animals during the last 8 weeks of 
the experiment are presented on a comparative basis in the following 
table,  the figure 1  representing the highest and 4  the lowest ratio 
value. 
Group 
Dark room ........................ 
Cooper Hewitt .................... 
Open laboratory ................... 
Ultra-violet ....................... 
~9 
1 
3 
2 
4 
1 
2 
3 
4 
2 
3 
1 
4 
1 
2 
3 
4 
These results show definitely that the group of animals in the dark 
room and  those  exposed to  ultra-violet  light  occupied diametrical 
positions with respect to their ratio levels.  Except for 2 ratios, the 
animals in the open laboratory maintained values next to that of the 
ultra-violet group, while the light group gave results nearer those of 
animals in the dark. 
Distribution. 
The distributions of all values obtained for each of the 4 substances 
studied are presented according to groups in Text-figs. 11  to  14 in- 
clusive.  These curves are  similar in  form to  those previously re- 
ported (1)  except for the one curve representing the distribution of 
cholesterol for the ultra-violet group of animals.  The irregularity in 
this curve is probably due to the extreme high values obtained for 
these animals during the last 6 weeks of the experiment.  The differ- 
ences in position of the other curves correspond to the results presented 
in Text-figs.  1 to 4. 
Correlation. 
The coefficients of correlation for the 6  possible combinations of 
calcium, inorganic phosphorus, cholesterol, and lecithin are presented 
in Table VI.  Section (a) gives the results obtained by calculating the 
correlation coefficients using mean values for each group and, there- 
fore,  presents  the  relationship with  respect  to  trend.  Except  for A~v~ R.  ~n~s  881 
rP.Ca, which gives a positive correlation for the 4 groups of animals, 
the remaining S correlations were the same with respect to sign as those 
presented in a previous report (1).  The highest degree of correlated 
trend was found in the rChol. Lec. of animals exposed to the Cooper 
Hewitt light.  In the rP. Lec. the ultra-violet group gave the highest 
degree  of  correlated  trend. 
In section (b) of the same table the correlation coefficients are cal- 
culated on the basis of the mean values maintained by each individual 
animal throughout the experiment.  The signs of the rP.Ca,  in  this 
section are negative, while in the previous section they are positive. 
This is due to the fact that while individual animals maintained nega- 
tive  relationships in  their  corresponding sigma values,  the  general 
trend of the mean values for calcium and inorganic phosphorus tend 
to parallel each other in degree and direction of variation. 
The correlation coeffcients in section (c),  calculated on the basis 
of a comparison of single determinations with the means for the entire 
series, give values which in the majority of cases are the same as sec- 
tion  (a). 
Throughout the 3 sections it will be noted that the rChol.Lec, were 
all positive in sign, the magnitude of the coefficients varying somewhat 
with respect to the different groups and method of calculation.  These 
results correspond with those reported in a  previous paper  (1)  and 
seem to indicate that the 2 lipoid substances, cholesterol and lecithin, 
parallel each other in variation and trend. 
The relationship existing between the inorganic phosphorus of the 
blood serum and the lecithin of the whole blood is of especial interest. 
Reviewing the results so far obtained with respect to these two sub- 
stances, it will be noted that lecithin in all cases has proved to be the 
most variable constituent and has shown the most abrupt and most 
frequent change of trend.  The coefficient of variation and standard 
deviation of inorganic phosphorus emphasize the stability of this sub- 
stance  when  compared to  the  lipoid fraction.  It  seems probable, 
therefore, that there is a  reciprocal relationship existing between in- 
organic phosphorus and lecithin and also the lipoid fraction may serve 
as a reservoir or source of supply for the inorganic form. 
The results show that animals when brought into the laboratory 
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experiment covered a  period of about 8 weeks.  The mechanism by 
which these effects are induced is unknown. 
The results obtained from this experiment are interpreted as fur- 
nishing evidence that exposure to the ultra-violet light for a compara- 
tively brief period daily results in a definite change in levels of calcium, 
inorganic phosphorus of the blood serum and cholesterol and lecithin 
of the whole blood.  Animals excluded from the effects of all light, as 
far  as is practicable,  maintained levels of the 4  blood constituents 
diametrical to the group of animals exposed to ultra-violet rays.  The 
animals living in the open laboratory and those exposed to the Cooper 
Hewitt light exhibit levels of the 4 blood constituents which are some- 
what similar in position, but both groups maintained values just be- 
tween those of the dark and ultra-violet groups of animals. 
SUMMARY. 
Experiments are reported in which it was shown that the calcium, 
inorganic phosphorus, cholesterol, and lecithin in the blood of normal 
rabbits were influenced by 4 types of light environment.  The results 
of the experiments seem to warrant the following conclusions: 
1.  Animals exposed to the ultra-violet light for a brief period each 
day give results which are diametrical to those obtained for animals 
living in total darkness. 
2.  The results obtained for animals exposed to the Cooper Hewitt 
light and for those living in the open laboratory are somewhat similar 
but  occupy a  position between those of  the  dark  and  ultra-violet 
groups. 
3.  Animals do not develop immediately the characteristic effects 
of a particular environmental condition, but pass through a period of 
accommodation which varies somewhat with different environmental 
conditions. 
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